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A New Adjustable Gate Time Counter 
from a New -hj?- Affiliate 



FOR some time there has been in operation 
a new -hp- affiliate which has now devel- 
oped a new counter fur the many mechanical 
and industrial applications such as tachom- 
etry and fuel flow measurements to which 
electronic counters bring increased accurac)^ 
and speed of measurement. 
The new -hp- affiliate (Dynac, 
Inc.) is described in another 



SfF ALSO: 
"A New Ifiyfrvmen- 
N7I1011 SefVf<*/' p. 3 



article in this issue. 

The new -dy- Model 2500 counter has been 
specifically designed to display tn illuminated 
numerals the values metered by transducers of 
the type that converts physical quantities to 
proportional electrical frequencies. Such trans- 
ducers include flow meters, tachometer gener- 
ators, and pressure transducers as well as many 
telemetering systems. 

To make the -dy- 2500 especially suitable 



for such work, it has been designed so that 
panel controls can select any desired sampling 
interval (gate time) from O.I millisecond to 
0;9999 second in 0*1 millisecond steps'* % In 
practical terms this means that the instrument 
will introduce into the measurement a calibra- 
tion constant such that the measured quantity 
is displayed directly in any desired ufiiis such 
as rpm or rps, gallons/hour or minute, gal- 
lons/revolution, revolutions/revolution, etc. 
The adjustable gate time feature further en- 
ables changes in any of these quantities to be 
read directly on a percentage basis , i.e., so that 
the counter displays the measured quantit>' as 
a percentage of its original value, 

^The counter is also available with gate Limes up to 9-9999 
S4^conds far applications where highef resolution measure- 
ments are desired or where slow^ speed phenomena are to 
be measured. 

-A special form of this counter with 18 preset gate limes for 
the IS RDB FM/FM channels h also available. See second 
atticlc in this issue. 





Fig, I. Gttte tifu^ tn new -tiy- 2S00 Counier is adftistahh in OJ milli^ 
StCOfiii steps from OJ miUhefOnd lo 0.9999 second fo enahle mea^nre* 
menii $& he made directly in any desired unil such as rpm or gallons ' 

I^ig. 2 (right). New pho$o*electri€ trmssducet enables counter to make 
r^pid hi ^h-r evolution fneasurements from the tachometer motors 
incorporated in engine test stands and of many other rotating d etwees. 
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An Bsp^daily vahahh apptication of 
the new coua^er occurs in f/ie f/e/d of 
ihw measurem&nls. tn this type of work 
the counter con be used to obfain ffow 
informoffon in of hasf ihree diVecf-r&od- 
ing forms: 

• Directly in fuel mixture rafio* 

9 Directly in vofume vnils (gak^/tnlnufe 
or hour), 

• Directly in gravimetric vjnits 
(pounds /rrtinufe or hour}. 

Fhw measureinents ir> other direct- 
reading forms svch as percentage unifS/ 
revotufions/galton, etc*^ are also reodtly 
made* 

MIXTURE RATIOS 

To moke the coi/nfer converiietii for 
meosuriryg mixture ratios, it has been 
provided with a ierminaf which enob^es 
on exferno/ frequency to operate the 
gate ^^Hme" When this feoture is used, 
the gate time controls are converted 
from providing 9999 increments of OJ 
miUisecond eoch to providing 9999 in- 
crements of 1 cycle (period) of the ex- 
ternal frequency. Mixture ratios can thus 
be mode with an equipment arrongemeni 
iike that indicated in the illustration. In 
this orrongement o f/ow meter is con- 
nected in eocfi of the two fuel fines. The 
outputs from these meters are connected 
to the two inputs on the counter. The 
counter wilt then directly display the ra- 
tio of 



FLOW MEASUREMENTS 
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f/ow' in meter connected 

to regular counter input 

fiow in meter connected 

to gate time inpi/t 

The vohe of the odiustabie gate time 
in this type of measurement ties in the 
fact that the two ftow meters need not 
have identical outpvt rates for identical 
flow rates. The counter will automatically 
compensate for different flow meter con- 
stants when the gate time controls are 
set to the factor k, where 

oufpuf frequency of flow meter } 

output frequency of flow meter 2 
when each flow meter is passing the 
same volume per unit time. If the flow 
meters are identicat^ k wiH thus be 1. 
fin most coses it will be desirable to 
mulfipiy k by some integral power of TO 



such OS lOQ to obtain higher resolution 
in the displayed value.) 

FLOW tN VOLUME OR 
GRAVIMETRIC UNJI5 

ftow can he measured in vohme or 
gravimetric units merely by selecting a 
gate time such that a unit flow rate in the 
ftow meter will result in o reoding of 
some integral power of 10 on the coun- 
fer, A flow meter that produces t 50 cps 
for a flow rate of } gallon/ minute^ for 
example f would be used with a gate 
time of J/150 cps — 0.0067 second. 
This would give a unit flow reading of 1 
on the counter. To obtain a unit fiow 
reading of higher resolution such as 1 .0 
or } ,00f thenf a gate time of 0,0667 or 
0.6667 second would typically be used. 
With a gate time of 0.6667 second, each 
flow rate of 1 gallon/ minute would cause 
a reading of 1 .00 on the counfer. flow 
rate in gaftons/hour would be obtained 
by using a gate time 60 times as long, 
i.e., 60 X 0.0067 second = OJOOO 
second. 

Readings directly in gravimetric units 
would he obtained as above except by 
introducing a weight constant into the 
time base used. To measure water with 
a weight of B.3 pounds/ gallon^ for ex- 
ample, the gate time for volume measure- 
ments should be multiplied by 8.3. The 
reading on the counter would then occur 
directly in pounds/ minute or hour. 



NEW PHOTO-ELECTRIC 

TACHOMETRY TRANSDUCER 

Tachometry meaSLiremeots with 
the new counter are simplified even 
further by a new' photo-electric 
transducer. This ne^^ unit is de- 
signed to operate from such devices 
as the slave tachometer motors com- 
monly used with engine test stands 
or from any rotating mechanism 
that can withstand a slight mechan^ 
ical loading (that of an unloaded 
shaft with a film disc) . 

Fig- 2 (front page) shows how 
the transducer and counter are used 
in a tj'pical engine test set*up. The 
engine under test drives the tach- 
ometer motor from the tachometer 
generator, which is mounted on the 
engine. The tachometer motor can 
then be mechanically coupled to the 
new^ transducer. Since the transducer 
introduces only a slight loading, 
motor speed is unaffected. The trans- 
ducer thus produces an accurate pro- 
portional frequency signal which is 



counted by the counter to give a di- 
rect reading in rpm, rps, or other 
arbitrary' units. 

Basically, the transducer consists 
of a disc with peripheral transpar- 
ent slots which interrupt a light 
beam passing to a phototube. Since 
the disc in the transducer can be 
provided with as many as 360 slots, 
rotary speed measurements can be 
made with high resolution and in a 
very short time. Using a disc with 
60 slots, for example, would permit 
a 2,000 rpm (^^^ rps) engine 
speed to be measured to four sig- 
nificant figures using a nominal 1- 
second gate time ( actually 0,9999 
second). If the measurement were 
desired in rps instead of rpm, the 
gate time would merely be changed 
to 1 60 or 1/6 second. The counter- 
transducer combination will permit 
rotational speeds above 30,000 rpm 
to be measured. 

The new transducer has been de- 
signed with several features that 
(Continued on P. 4> 




5 CPS - 5 KC SWEEP OSCILLATOR 

Mofiy phyikoi wvestigaiions svch OS vibra- 
tion teih /love had o requirement for o smgfe- 
bond wide-ronge osdliator. Tt}is nee^ tiat 
been mmt by a new -dy- sweep oicitlotor 
^ Model 2200^ wti'tch coY&n o ) 000:1 range in 
a Singh dial sweep. The oKtllotor opercfei 
from 5 cps to $ kc wittt o single furn of the 
dial ond has a true logarithmic dial cotibre* 
tian crbove 50 cps with an approxfmoto tog 
Co /jbraf I an be/ow thai freijvency. The inttru- 
ment h provided with a tuning dial shaft 
extension a* the rear which ^nobles It to bm 
couptmd IQ a mofar rfrive system If desired. 
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DYNAC, INC. - A NEW SERVICE 
FOR SPECIALIZED INSTRUMENTATION 



EARLY this year -hp- established 
a new affiliare designed to ser\^e 
customers who had need for special- 
ized instrumentation on either a 
large or smaH scale. This new affil- 
iate, Dynac, Inc. (symbolized by 
-«/y-), was established with Robert 
E. Rawlins as general manager and 
a staff drawn from the -hp- organi- 
zation as well as externally. Mr, 
Rawlins has had w^ide experience in 
electronics engineering and instru- 
mentation and will be known per* 
sonally to many readers, 

DIGITAL TESTING SYSTEM 

An important field where -dy- has 
been of service is in supplying in- 
strumentation in the form of multi- 
channel automatic data handling 
systems. In this field -dy- typically 
provides complete systems which 
sense the physical phenomena of in- 
terest, multiplex it for transmission* 



and record it together w^ith coding 
and timing signals on commercially 

available recorders. 

Playback facilities of these sys- 
terns include simultaneous multi' 
channel calibration-corrected sig- 
nals in digital and analog form. The 
systems also provide for automatic 
print- out by devices currently under 
development. 

HIGH OUTPUT 

S.5*10 KMG TEST SET 

A special- purpose instrument that 
-dy- has produced to meet needs for 
unusually high outputs from an X- 
band signal generator is a mod idea- 
tion of the 'hp^ Model 624C 8.5-10 
kmc test set. In its standard form 
this instrument is designed to pro- 
vide c*w or pulsed outputs over a 
1 mw to —100 dbm output level 
range and to measure external power 

(Cont'd on P. 4) 
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TELEMETfSING COUNTERS 

Amiing the new dy- imtrvrnt^rrti it o lecQiiiJ 
Qiijuifahte gafe time coonfer d^fign^d e$p^ 
cia)Iy ^Or itrnpHfymq and economhing t9$tM 
on HOB FM/fM l^hmmt^ring systems. Thh i*C' 
ond courtier {Modnt 5020} h orrangsd with 
J 8 pre^ef got* timet which cor respond fo thm 
center Irequendmi of thif 18 ^Dfl channnh. 
The gate Hme for any d»fir*d chaftntt con be 
s«/ecfed wtlh a ponat cttntrol whkh is cofr- 
hrafsd directty wilh fh* chann^} ntimhert* 
to ftt fhe ot/fpuf frequency of a signai lourc* 
fo the pfoper chonneS frequency, it is only 
neceisary fo lef fhv counfer twitch to thm 
appropftatB chonneJ nvmher whffe monitor- 
ing fht tignof soi/rcB wifh fhe counterr Tn* 
counfer will fhen ditphf the period of #*i* 
iovrte frequency ot o percentage of ih« 
period of tihe chonnet's attigned cenfer 'f#- 
qv9n<y. Relottfefy non-technical personnel can 
thw^ moke respont^ meQtitrementt wi'hpyl 
hoving to deof with comp/fcafed frequency 
dota, finc& the tome percentage ftgures ore 
used with every chorjnet. 



Anofher field of considerable impor- 
fdnce in which -dy- has be&n acfive is in 
npf^lying the -hp- fraveiing-wafe ompii- 
fier with other equipm&ni to form micro- 
wave tigrtat generators copable of simu- 
lating nearly any desired type of micro- 
wove signai. In this work -dy- has been 
close ty allied with ihe -hp- development 
siaff. As meniioned in previous orfr- 
e/ej ■ ^ fhe -hp- frovehng-wove amplHier 
was capable of serving as an extremely 
flexible modtjiator-amplifier suitoble far 
forming a microwave signal generoiof 
with very useful properties for systems 
work* These properties are especioHy 
useful for testing radar systems of ail 
types including missile guidance ^ fire 
control and detection systems which pro- 
duce range, bBoring, and moving target 
information. 

The usefulness of these generators can 
be described with reference fo fhe illus- 
tration. 

In ihe first place if will be seen that ihe 
generators are distinguished by o MOP A 
circuit arrongemeni which offers the ad- 



^ P. D. Lacj' and D. E. Wheder. Ntu? Brosdhund 
kfirrmaavt Fowrr Amfitifiei'S Unn% Mfliz-Coufifd 
TWTt, Herlett^Packani Jouniiil VoL fi. Kc>. 
3-4, Kov.^Dec-. 1954. 

* P. B. Lacy and Geo. W. C. I^Iathcrs, Nem TWT 
Amplifitrs vehh Praim&n fm Simui^tint Special 
IfifTpfe^Be Sigimis. Hrir1ctt-Pai±jiid Journal^ Voh 
7, No, 5, JaKiiar>% 1956, 



RADAR SIGNAL SIMULATORS 




i^onfoge of on oscHhtor isolated from the 
modulated stage. Cansequenfly, there is 
/if fie effect on the carrier center fre* 
quency when modulation is applied or 
changed. The generators can operate 
over o woveguide band in the 2-12 kmc 
range but the klystron in the oscilhior 
crVcuif is selected to meet particular re- 
quiremenfs* Following the osciHator is a 
level-setting often uof or which in turn is 
followed by the traveling- wave amplifier. 
As mentioned in the referenced articles^ 
these amplifiers are capable of ampli- 
tude , pulse, and phase or frequency 
modulation. These modulations con be 
obtained either alone or in any combi- 
nation and are further distinguished by 
the following characteristics: 
• Fuise modulation has very fast rise 



times and jitter-free operation, char- 
acteristics not available in any other 
test pulse source, 

# Through use of fhe serrodxne method^ 
of phase madulation, small microwave 
frequency displacements which simu- 
late doppler effects and c-w radar 
ronging echoes can be obtained. 

# Doppler frequency shifts can be gen- 
erated simultaneously with any other 
type of modulation necessary to tesit 
essentially any type of radar system. 

# Amplitude modulation which simulafes 
lobing modulation can be obfoined 
simu/^oneously with either pulse modu- 
/of ion or frequency displacements. 

# Fosf phase shifts similar to those ob* 
tained in systems subject to fast bear- 
ing changes con be simulated. 

# lorgef echo f(uc ft/of ions can be simu- 
lated to evaluate radar field perform- 
ance. 

The amplifiers in the generofori can 
also be used as homodyne detectors 
for linear weak-signal detection. 
tt The oscillator signal as welt as the 
modulated signal is available from fhe 
generafors for festing coherenf radar 
systems. 
The generafors co^ thus simulate signals 
which in some coses were previous// en- 
countered only in field tests, 
' S<!e fciotnrjte 2. 
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A NEW SERVICE (CONT'D FROM P. 3) 

levels from -6 to +28 dbm. The in- 
strument also contains a precision 
frequency' meter so that output fre- 
quencies can be s^t precisely. 

The modified instrunjent provid- 
ed by *dy' tj^pically produces a max- 
imum of about 6i} milliwatts over 
the 8,5-10 kmc range. The instru- 
ment is thus useful for measure- 
ments where high attenuations are 
encountered in the nieasurement 
process or v^ here the performance of 



sensitive devices in the presence of 
high signal levels is to i>e studied. 
OmiR SPECIAL INSTRUJVtENfS 

A further function of the -dy- or- 
ganization is to assist customers who 
have need for special versions of 
standard Hewlett-Packard instru- 
ments. Many special counters and 
timers, for example, have been sup- 
plied. Since the -dy- organization is 
specifically adapted to handle spe- 
cial instrumentation requirements, 
it is in a position to offer services 



not previously available, 

-dy- is represented by the same 
engineering representatives that 
represent the Hewlett-Packard or- 
ga^i^ation. You are invited to con- 
tact these representatives at any 
time or to correspond directly with 
the 'dy- organization at the follow- 
ing address: 

Dynac, Inc* 
395 Page Mill Road 
Palo Alto, California 
Phone: DAvenport 5-4459 



^Y- 2200 (CONT'D FROM P. 2) 

make it convenient to use and give 
it long life. It operates from a 6*3- 
volt supply (provided by the -dy- 
2500) and uses transistors rather 
than vacuum tubes. The light source 
in the transducer is operated at a 
relatively low voltage so that very 
long lamp life will be obtained. Fin- 
ally, the output voltage does not 
vary with frequency over the rated 
range so that sensltivit}- problems 
such as frequently occur at low 
speeds with llux-cutting devices are 
not introduced* 

PEfiCENTAGE CHANGE 

ROTATIONAL MEASUREMENTS 

To facilitate studying the e fleet of 
various factors on engine perform- 
ance, the counter- transducer com- 
bination can also be used to obtain 
rotational speed measurements in 
percentage form. To obtain re hid- 
ings directly in percentage units, the 
variable gate time feature of the 
counter is used to obtain an initial 
reading on the counter of 100, 
100.0, or 100.00, as desired. If an 
initial engine speed of 2,000 rpm 
and a transducer disc with 60 slots 
were being used, for example, a gate 
time of 0.5000 second v^^ould give a 
reading of 100.0 CH. Subsequent 
changes in engine speed would then 
be shown on the counter as a change 
from thi. lOOT initial value. 

PLUG-IN TIME BASE 
SELECTOnS 

Another of the special features of 
the new counter is that it is provided 
with a panel plug-in device that 



automatically provides a single pre- 
determined gate time for the coun- 
ter and at the same time disables the 
manual gate time controls so that no 
other gate time can be obtained. 
This selector is designed for appli- 
cations which involve making rou- 
tine measurements J all of which re- 
quire the same gate time, such as in 
tachometry and flow measurements. 
The selector enables these measure- 
ments to be made with minimum 
possibility of selecting an incorrect 
gate time. The selector can be ar- 
ranged to give any one of the gate 
times within the instrument's range 
and the time for which the selector 
is set can be changed at any time. 
Additional selectors can be supplied 
for use 'where more than one gate 
time is commonly used. 

When not in use, the selector is 
inserted into its panel recess in an 
inverted position. This disables the 
selector and restores to operation 
the manual gate time controls, 

HIGH SENSITiVITY OPTION 

The counter has been designed 
with a sensitivity such that it will 
operate from a OJ-volt rms signal. 
This is adequate for the majorit)^ of 
applications and has the advantage 
that it minimizes possible noise 
problems in external circuits, but 
the instrument is also available with 
an optional higher sensitivitj' of 5 
millivolts. 

Other optional features are also 
available for the new counter. These 
are listed in the accompanying spe- 
cifications« 



SPECIFICATIONS 

MODEL 250Q 

ftang^: 1 cps ite 100 kc, 

AccuracYi ±1 eoynt ^ ^tctbillty of cry^ia] 
(bei^w). 

Stahifify: T port m tO^ short ferm« 

^t-ghiratiort: 5 pfocDs.. To rat count capacity 
99,999. 

Input Raquir^menh: Q.2 v fms iriinimum {5 
mv nms^ opfionai^). 

inpi/t Attmnvaion Adjusts sensitivity front 0.2 
V to ICKJ ■* rmt fo overcome noise. 

Duo/ input t Connfictor and switch fof op- 
tional second Errput purmitji direct rotio 



Input Jtmprfcfonce; Appraximof^ty 
5G mmf^ shinrnt. 



megohm. 



MultipVrtr: AdjustohEe in steps of 1 from 1 
to 999P (with 5 controls, 1 to 99999*}. 
With single input, mulfipNer adjust^ gofe 
tFmc from D.OOOl to 0.9999 E«cDndi (or 
0.00] fo 9.9999 t«condi') In 0.1 mi Mi second 
increments, 

Display Timn: VorToble from 1 lo TO seconds; 
or display con b« held tndofimtely. 

fteiol ^o Zeror Controlled oytomotkoUy by 
dJspFay time ger>e rotor of monuolly by re- 
mi button for "FrrfinitB'" diiploy tjme. 

Self Chpck- Counts tlme-b^^e frequency iof 
uny selected gote time. 

Connectors: BNC and stondord phons lack 
On re^or pond. 

Phofotuh^ /np^fr Supply voltage for INI 
{or equal} phototube. 

Acmsiofy So^kmh: Jones pFug supplies 6-3^ 
o-Ch I.Q a. Connector for -hp- Model 560A 
Digltol Recorder. 

Power Supply; 1I5/230v ±10%, 5Q'6Q cpi, 

260 watts. 

Sire: Cobinet moimt: 203^" wide, T2W 
hiqh^ 14^2" deep. Rock mount: T9" wide^ 
101 2"' high, UV^" deep, 

W eight z Cobfnrt mount 50 Ibs^ ne*; ihlpprng 
weight 95 lbs. Rock Mount: 45 \bs, n«t; 
shipping weight 90 lbs. 

Accesiofrei Provided. AA" RO-SS. U coble ief- 
minoied o^e end w(th UO-SS.'U Type BNC 
connector. 

AcifeSfOr^'es AvaJob/e; Multiplier Selector 
Plug, -dy- Port 3500 52 (one supplied with 

inttfiimBntj, 527,50. 

Prjcer Model 2500 Computing Digital Indico- 
rof, with dual input, rock rrvount^ Sl330;00, 
Cobinet mount (as ihownj; $1350.00. 
'Options^ Fifth Multiplier- Add S75.00. 
Gote time O.OCl to 9.9999 see 

onds: Nio cliiorgie. 
5 mv RMS sensitivity; Add 

S20.00. 
Temp, stabilized crystal: Add 
525.00. 
Prices f.o.b. Polo Alto, ColSfomio 
Doto subiect to chonge without notice 
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